Fmoc-GD synthesis. Fmoc-GD was synthesized using standard fluoren-9-ylmethoxycarbonyl (Fmoc) solid-phase peptide synthesis on Wang resin (100-200 mesh, 1.1 mmol/g loading). Synthesis was performed on a CEM Liberty microwave-assisted peptide synthesizer. The first amino acid coupling to the resin was accomplished by using symmetrical anhydride methodology. Briefly, a 0.2 M solution of the Fmoc-FmocD(OtBu)OH symmetrical anhydride was prepared by allowing the corresponding Fmocprotected amino acid (FmocD(OtBu)OH, 12 mmol) and N,Nʹ-diisopropylcarbodiimide (DIC, 6 mmol) to react in 30 mL N,N-dimethylformamide (DMF) for 40 minutes. The solution was placed in the freezer for 15 minutes and the solid urea formed was filtered out before next step. Loading of the resin was performed using the automated peptide synthesizer. The symmetrical anhydride solution (0.2 M, 12 mL) and 4-(dimethylamino)pyridine (DMAP) solution in DMF (20 mM, 2.5 mL) were added to the pre-swollen Wang resin (0.5 mmol, 1.1 mmol/g) and heated in the microwave (30 minutes, 75 ºC). The coupling was repeated twice in order to increase the yield. The resin was then washed with DMF (2x10 mL). Before the following coupling the Fmoc protecting group was removed using a 20% solution of piperidine in DMF. The reaction mixture was heated in the microwave (1x1 minutes, 90 °C) and then washed with DMF (2x10 mL). The coupling was achieved by using 4 equivalents (eq.) of Fmoc-glycine in DMF, 4 eq. of DIC and 4 eq. of ethyl (hydroxyimino)cyanoacetate (Oxyma). The resin solution was then heated in the microwave (1x2 minutes, 90 ºC). This coupling was also repeated twice to increase the yield. The peptide was then cleaved from the resin using a mixture (10 mL) of 50% DCM, 47.5% trifluoroacetic acid (TFA), 1.25% water, and 1.25% triisopropylsilane (TIPS). The solvent was removed by co-distillation with ether by rotary evaporation and dried under reduced pressure. The product was purified using reversedphase high-performance liquid chromatography (HPLC, Thermofisher Dionex Ultimate 3000, Hypersil Gold 250x4.8 mm) in a linear gradient of acetonitrile (ACN with 0.1% TFA, 40% to 98%) and water with 0.1% TFA. Purified product was lyophilized and stored at -20 °C until further use. The purity of the peptide was analysed by electrospray ionization mass spectrometry in positive mode (ESI-MS) as well as analytical HPLC (Thermofisher Dionex Ultimate 3000, eluted with a gradient of 0.1% TFA in water: 0.1% TFA in ACN from 40:60 to 2:98 in 10 minutes, see below for results).
Supplementary Methods
Sample preparation. Stock solutions of the precursor were prepared by dissolving the precursor in MES buffer, after which the pH was adjusted to pH 6.0. Stock solutions of EDC were prepared by dissolving the EDC powder in MQ water. Typically, stock solutions of 1.0 M EDC were used freshly. Reaction networks were started by addition of the high concentration EDC to the peptide solution. All analysis was carried out at 25°C. Table S1 . Characterization of precursors. Table S4 . Rate constant used in the kinetic model.
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Supporting notes 1: Description of model
A kinetic model was written in MATLAB that described five reactions involved in the chemical reaction network except. It did not include minor side reaction that formed the N-acylurea. The concentrations of each reactant were calculated for every 1 second in the cycle. The model was used to fit the obtained HPLC data that described the evolution of the concentration of anhydride, EDC and acid over time. In all experiments, the concentration of the precursor was 10 mM. For all precursor/product combinations, at least three different batch sizes of fuel were used to obtain an accurate fit (e.g. 10 mM Cbz-D + 10, 25 and 50 mM of EDC).
In the model, the following reactions were taken into account:
The direct hydrolysis of carbodiimide with a first order rate constant of 1.3x10 -5 sec -1 as determined by HPLC in previous work. 22 In the experiments, this reaction is irrelevant as it is so slow.
Reaction 1 (k 1 )
The formation of O-acylisourea by reaction with EDC with a second order rate constant that was dependent on the nature of the precursor (Table S4 ). The rate constant was determined for all precursors by HPLC, by monitoring the EDC consumption.
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